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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the cost and to 
decrease the circuit scale. 

SOLUTION: A couple of FIR filters (1R(1), 1L(1)) and 
(1R(2), 1L(2)) are provided to two acoustic signals for 
different virtual sound images S^, S^. Each of the FIR 

filters has a filter characteristic where a transfer function 
to cancel a crosstalk component reaching a right ear or a 
left ear of a listener is convoluted on a transfer function of 
a virtual sound image corresponding to an input signal to 
be reached to the right ear or the left ear of the listener 
Then a 3-dimensional sound field space where two virtual 
sound images are localized at a prescribed position is 
realized by adding outputs of the FIR filters 1R(1) and 
1R(2) and supplying the sum to a right speaker SP(R) 
and adding outputs of the FIR fitters 1L(1) and 1L(2) and 
supplying the sum to a left speaker SP(L). 
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y^}^—:fySP (R) l^tt*&U F I R7^->'i'^ 1l 
(1) RrJiL (2) coiii;^SrJiiStbT;fe;^f— *s P 

(L) ic-w^-r;5,r t-c. 2^(Dmm'&mm^<oi{Lm 



Si 



1r(i) 

Sr 



{1-C^)S 



1r(2)' 
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-hlSlI 1 W7'v!=i5'/i'7-</ViJ'^tK_h|B»2 ©T^i^iS' 

Co 

IEll2<^7''^=^/'l'7^'/V'c?^^Sa. F I R^-Y/i'^-efc 
[if 5 ] 1 o«1R?®*fifiw^^tt«*> e>SW*o 

t&§M^<f>&j(-i^i^ X2 h—i^vxmm-r^t^iv^^ 
^mmm^y^^^^m'iSLh \^x^ir^m2(Dy'^j^jv7 




i^lii^^g-a 2 7 0 9 9 



So 

/i-^n 5*5 bttytejgPSfcSrtl^ t -r 5 J; 5 

10 ±fa® 1 <D7*i;?;?/V7-<yW^^TJ«-hfEl|2 OT^i^^/V^ 
<^AP»¥-^tm2Wjp^^mwW:^ft-^tt. ^-yK^;*- 

IEi^2 0^v'^/^7-</^^^^«. F I R7-f^v^-Cfc 
[00 0 1] 

mm\^xftmti:h<nh^f\.^o 

[0 0 0 2] 

hivX\/^^o t:i^X\ JilB«J:5'fcil^w^-7^i-'^# 

30 <om<^<pi^^iiL-t^x^icvxm^x.^. v^*>»^sffli^ 

[0 0 0 3] -t::-??, H^7c6<j^i#^^M*S^-rsr 
40 t»t?#5es^ffo lofc bT. ^^'f y— 9>'p:;^3S:«s*dp> 

^'n7;*-:/lcJ;!9WM<Oi|X^*fT5o -tbT. ^j/ K7 
Wt-^ Sr-^ s' K 7 ^ i^m^-r S J: 5 ^c•r^^{^s 

[0 0 0 4] fcSV^fi, Ji|B©± KSrffl 

50 bx. mm<D=^m.i!)^E.ik.7tmK-^^-r^xoi^^'6.^ti 
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[0 0 0 5] ^tb(-?^UT. ^-^^r ^/i-::&^(;iS<5< 

'^^i)^^:^<D^:^\i^—i3ii^hm^^X\^^XoKmf)^'^^ 
[0 0 0 6] 

m^mmir:5f£t'i.x. ^mn^mmt\^x<Dmmmm 
vy:t>^m\^^^m^ty^\i''-:^^m\^^^m^tx. ^ 

[0 0 0 7] 
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4 

±m^mm<D:^:^\:i^u:>^h—^i.xmmir^t^ 
bT. ±m^mm(D&:s(i\z.^xn:7.h—i^i.xmm'r^t 

$tt^^«^^<^^n;^ >^J^^^;lov^T:¥'Y>'-t>'l- 
;\^y ^ ;v^^m:t^m^x=&mn^mwi:mm^^ 

^^mmy^m2(Dy'^j^ ;vy ^ ;v^^^(DmMt^^^ 

[0 0 0 8] ^fc. ±mmi(Oy'-i:^^juy^/u^^^R 

<omtimm\^x^ti^^'m\<r>tm^mi:.. ^Mmm. 

^/V:^#©<^ta:^^^jp^UTtU;^-r^^2(oin^^S^ 

1 (D'f^Ji^/i^y >r /v^^ot_h|B^ 2 c7)y^i;?^yw:7 ^ yi^^^ 
^U^||2 0jp©#g:(^a:^ft-^^-^5/ K:7;t-vt;ij: 
[0 0 0 9] JifB«^J;i<J:;h.(^. W^^^SSB^ UT 1 
40 y>(/\^^m\^2ot^n^:^t{^^j:^o ^/c. 

P> tvfd^^K^^a^^ -r^^^tt ^ ^ J: 5 t-i- ^ i: 
[0 0 10] 

50 %^>gco^?»^^iSe<7)^^£coJ^fil(^:ov^TIftP.^-r^o 




5 

1. F I Ry^ju^aym^ 

3. :^mm<omm<D'^mn±mm 

[0 0 11] 1. F iRy^/v^(om^ 

;g'C^^tl/^F I R (Finite Impulse Responce) y ^ ;V 

[ 0 0 1 2 1 gi 1 4 fi:. F lRy^;v^ (Mmmmm) 
lRy^;V'^t\^X(0-Wt^fi:mm^7T^^f\^X\^^o ^ 

^ummm^Mz,nm(om:mm'^'D (d (n) 

A;t?fS-^x (nT) ^U^^jiM?gT-D (1) 
(n) <D3i®ffl;^(coV>r^g4rff P. n + lfflO^^ 
S^M (0) (n) . ^U^EI^;i^i-^fE?i^ffi(;i<J:«9. 

-r^*»?g*t^*p»w;^-r^nffl<^ip»§&AD (1) 

-AD (n) (;ii:<9«J5g^tb5c r<^J^^. iO^:^AD 
(n) om;^;65F I R:7>r/v^<^m;^ft-^y (nT) k 
5i^o ±|B®M*^^D (D-D (n) (Dmmm 

mTi^^^-ifv :y^mm\^njs^\^. m%mA (o) -m 

(n) (Dy ^ ^V^m^m^'tfh^flYi (0) ~h (N- 
1) tUT^^nTV^^o -^bT. Z.(DX.oti:¥ IKy 

y (nT) = 2h (k) *x (nT-kT) 

Ira 1 

^§go:7^/V'>$^^|^h (0) -h (N-1) ^^^-ra 

[0 0 131 2. :$:^BJJ-ii^SJit 

m\^m<:>fzMm^^^^x^ ms^mi ^^^mvxmm 

[0 0 141 M^b;^. ^mm(o:^-^(o:^\z,mmrr^'^ 

ir/uy^/u^tl^X, ms\C7^irm^<Oi:><Oi)^^htiX 

^^V^/K^;^^''— ;^;S P (L) (R) \^m^<DB^^ 
^^yy^y V\z.^^tz}b(Dy ^ y >^^no:Ltii^ 

(L) (R) (DBMmmt.^fh^filX'h^^<DtM'^ 
i^xmrn^rto^ktir^o 
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[0 0 151 "^mm^t^^n^mt^^n^y^y^ 

(R) t^h. 5l3t*LS<Z):&S^cSiMi-;5W 
^ft^^^feS^^tt (eSMI^) ^Hrr^U i5'a;:^h- 
^^:9^i:bT^;^t*^-:!(;SP (R) ;?)*bSIg^L Sco:fe 

bTV^5o ^5^s fe^t"-:=^;SP (L) §:1S^L 

x2:^h-^^^h\^X&y\i'—:^SV (L) 
L SO:&S(;igiM-t-^^^SS&<^)fe]^#ttS:Hu,i: bT 
10 v^-5o 

[0 0 161 r<7)|ll(c:^-r^i=^^ 

^§&ADb S.U^F I R:7^/U>^ 2r (cA;^^tt^o FI 
[^21 

tci^t F I r:7^/w>5^ 2r c7>a;^l^;&P©§S 

ADl tcA;^^;h.5o ^f^. :^^\>^^v<D^mm^S 
L ^JP^^ADl JSlXTY IRy^/U^ 2i,{^Atl^n 

20 F I Ry^/i-^ 2l o^^tttiCi -e^^tt. 

[|gc3] 

Ci. ~ Hj.r/Hm. 

t^ict I9*j?)6>;h.5c F I R:7.r>'i-:?^ 2r <^m;^J^ijn»S& 
ADr {^Atf^fi^o 
[0 0 17] Dm^An, Xlt^ A;^^nfc:^^-Y>'-^ 
/U<D^mm-^S, tF I R:7^/1^:^2l («FttCL ) ^ 

^b/cfe^-r^^^/v^T^^^ft-^SL ^;Dn^bTffl>^b. 
F I R:7^/Vi5^ 3h (c:a;'j't-^o FiRy^jv^^^ 

30 [1^41 

1 

( 1 -Cl • Cr ) Hrb 

(Dm^^^X^X^^. ^(Omti\±:^y^'^'—:^ SF (R) 

^#ft-^SL hF lFLy^;v^2^ (#'ffiCR ) ^:^hb 
fc;&^-y:^^/i-<^#^fS-^s« Sr^)P^bTm;^b. FI 
Ry ^ \^mt)'t^o FIR:7^/p^3l ti. 
[^51 

1 

(1 -Cl • Cr ) H.L 

p (L) \^mi^^fi^o 'Mm^\^&y^^'—:^sF 

(L) t"-;^ (R) ;i»-^^^{t-^^#^^bT 

m;0-r^^i?)coiifH§§;^5^ F I r:7^/v^ 3l ^t^F I 
Ry >( 3^ (D%m^W^'^h)^^.^t^. :z:zxvx^(om 
^^t^B&bTv^^o 

[0 0 18] h — ^^-v:^ir>'^ 

y^Jl-^\zi=^m\t^^s^ s Sl ^A;^br;^t'*— p 
50 (R) (b) ^y)mfi'r^^b\^^K>. sist^Lscos 
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SJi. 2o(7);^l:''-;^;S P (R) (L) \^XoXi>E.9: 

[0 0 19] ^r-e. ±mms\^^i.tc^x2y^ h—^^ 

2r . 2l (^)#'l4fi[gI9(?:>F I R:7^/W>5^ F I R>^^/W 
3r . 3l (^1#tt(tE!9C0F I R:7>r/l-^F I R^'-fy'l- 

[0 0 2 01 IEI9^c*5V^Tf^. ^t*— :*SP (R) 
t°-;=^SP (L) ^^^^Ig^^LS^^feSJ-giM-r-S^^ 
^LT. ;^t:*-;*SP (R) ;6^e>lSSt#LS<^2feS^-SI 

^•r5^^;gK<^e]^#tt2:. ;^t°-;^sp (L) t^^ 

=A^^H5o r;h.t^:J:^^. B18t;i^bfcF I R:7>r 
/l->5^ 2r . 2i 

C=-A/S 
F I R:7>r/v>5^4R . 4l (Dy>(/v^Si^'\itfj:^o 

>'V(^^;^)5^^'efe^^^^. 0 8 l.tcF IRy>C /l-^ 3 

L 

(1 ) S 

[0 0 2 11 ?i^4b\ iU^co^^SS^^fii: UTti. ^1: 
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[0 0 2 21 -?:bT. JilSEI9t;^^Lfc1tj^O>?'n;7; h 

1 o^c:;^-r<}; 9*F I R:7>r>'i-^^#x.3t^W^^3g® 

^^tb-^nvs (1) , VS (2) —VS (n) 

>E®W^VS (1) , VS (2) -VS (n) ip^^ 

Hie, H2R. H^irb. fl3tffit#LS<^&Si-^^^^^ 

HzL, HnL^'t"^o 

[0 0 2 31 EI 1 0 \c7Y^^=^mn^^WiC\^. KMt^- 

tbTteaB^^vs (1) . VS (2) -VS (n) (;i 
20 •^tt-e:ru>^iS-r5^®m-^Si . S2 -S„ ;&5^$ttT 
V^^o ^^^t-^Si (iF I R:7>r/W^6E (1), 6l 

(1) \c7^t^^^^ ^^m-§-S2 J^F I R:7>r>'w^6i 

(2) , 6l (2) (cA;^^tt. *#ft#S„fiFIR 
:7H^yl->$^6R (n) , 6l (n) \^Kti^r^X\^^^ ^ 
n^F I R:7-</U^ 6r (1— n) , 6l (1 — n) 

^ br^bTv^^t<Di:$tt^o o^i?. fir:^-^/^ 

^6r (1— n) , 6l (l—n) ^^fg-f^S 
30 1 . S2 -Sn KMl^XiRM'^^VS (1) , VS 

(2) -VS (n) ti.x<Dm^^m\^xm^K,h 
^TiS-r^F I R:7>f/v^6R (1-n) (Dm^i^Mwm 

ADi8t;iA;^^tbTJP©^n. :fe^-Y:x^/i^<^mt->fct;S 

•r^F I R:7>r/l-^6L (l-n) <^db;^(^*D»^AD 
iLicA;0^ttXAP^^tt^o AP»§&ADiRS:U^*P»§gA 

"f^/vy^/v^^X 1 (c:A;0^:Jx5o 
40 [0 0 2 41 h — ^:5r-y>"fe/l-:7^ 

>'i-^?f(5 1 1 f^. 3fe(cE19(c^b;fe^n;^ h — ^dr^v-fe 

;vy>(7i^^ (o^^mM i^x^m-r^ ^t\cxo xmm ^ 

8b, Sl ^^:^xm^^tiX^Y). Y IRy^/v^ 7 

[1^7 1 -C^^iJx^l^Ftt^^b. ¥ IRy^Jl^^ 7lR 
I78r 
50 [^8 1 
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C 

( 1 -C^ ) S 
[0 0 2 51 FIRy^^yW^TR ^ F I RP^-ryl-;^ 7l 

\a^. mn^AD,,<Dmt}i>^^^\^xp^^^ti. f i r 

^ 7e RXfF I R:7^>'V>5^ 8b c7>|±i;^?;65;&^^^;^;7K;o 

F I r:7^/i.^8l (Dm^ib^&'f^^>'^^^(om(DM1g^^ 

SP (R) 1}m^Ar>2L(Dmti\^&:^^'- 
:fySP (L) tc#t*&$ttT. ^n.^fi&^^>^/i^RXJ^ 

[0 0 2 6] :^<DX^f£m^\^^^t. Fl'£iy^;v^ 
6r (1-n) , 6l (1-n) \Z. X. X> W^'^^Y S 
(1) -VS (n) h\^X<D^m.'^^(0^mm'\^^^K. 

-::^SP (R) ^T7&;=^ S P (L) d^^^^i: b 

^lk7vm^m(on^^m^ir^ t f>>x^ 
[0 0 2 71 :^ih^X(Dnm\t. 2^(D:^\i'—:^\z.X^ 

mm-^s, , Sr (oum=^^vs cd , vs (r) <d 

[0 0 2 81 -^^j/ K:7;r^HP (R) , 

(L) (cj:i9^Kt#LS(DM:BF(^^i.T^n;^ h-^ b 

v\ ^<oit^^ ^Jx.«Eli Otc^bfc^^H^^e^^b 
T#^>;h.'5s FIR>^-Y7V^6r (l—n) ^t^F I R 

p'>r/i-^6L (I'-n) {ii:ei^e>?i^^^;Sffli-^c>;9^ 

[0 0 2 91 19 . El 1 2 J: p ^:i*r^-r 
<7)^3Sft-^SR ^A;^i-^F I R>^-r/l-^ 9r . FIR 
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:h't^F I R>^>r/i-^ 1 Or . F I R^^/u^ 1 Ol ^ 
^(t^o rtte>F I R:7>r/l-^ 9r . 9l . 1 Or . 1 

Ol mi si^xmrnvft^mmmuju^, hrl, h 

-lErbT. F I R:7>r/l-^ 9r . 1 Or (D^tl^mm 

K:7;t->^HP (R) ^;i«*&b. fir:7^/^^9u i 

Ol (Dm:t3^Mn^AT>^ ^<Dmti^& 

[0 0 3 01 ^^ii.^'T^fai^bT^fc. H^tcKjW^^W 

^nt-t^t. 2 ni@<Z>F I R:7^/V^ (6b ( 1 
n) 6l (l--n) O^) i^u:^h — t^^^> 
20 -fer/V:7^/W^^l 1 ^m^'t^4<:>(DF I R:7^/W^ 
(7b . 7l . 8r . 8l ) <^F I R:7^>'W>5^d5i£^sg^ 
tS^o o^t9. ^gB'T?2 n + 4{@<^F I R:7>r/V^:«»5^^ 
^i:^;^t^r^lc?ic-5. 0iJx.t^. 5?^^F I R:7>r 

^^tt^^. ^^W^«efr-^x.-6-<#F I R:7-y/^^ 

mm&it^ RxmmMm<Dmj^^^^\^ti}^v^^:it{z. 

30 [00 3 11 ^fc. rtt^-Cltt^gbTtyt^^S^^M 
-g-irX^J^. E19 ^01 2^it^VX^:^^^X9\^F I R 

[0 0 3 21 3. :^mm<omm(o^mn^mm 

F I R>^^/w^c^^^tS?f£J:»9^>fM-r^^*(c. ;^e* 

wr. mi--m7^^m\^x:^mm<D%m<Dmmt 
l.x(D^mn±mw\z.o^f^xmmir^o 
[0 0 3 31 mi :^'Mm(Dmm(D=^mn±mnt 

^bTv^^, Mp-^, :^mm(Dwmt\.x(D=^mn±mw 
(Dm^m^tfi:^^<Dx^^o ^(Dm^^^vx. ei2(c^ 

50 irX,o\^iSM^^VS (1) <D=^h\.X^ §;SS^LS<^ 



R = S, • Hip 



(7) 
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[0034] rr-e. mio \cxm.m i.fcmm<o'^wn 

1 



(1 -c« ) s 



12 



m'&mvs (1) tta^'^mit^^s, tb. 

SP (R) , (L) <0^m;^4rL, R^bX 
C 

+ S, • H.u 

( 1 ) S 



L = Si 



Hi 



(1 -C^ ) S 

1 



(1-C= ) s 



R = S. 



L = Si 



H I R 



(l-C^ ) S 



) s 



[0 0 3 5] ^n\cm-^^^x:^mm(Dmm<D^mw^m 

F I R:7^>'^^ 1r , 1l ^Wf. F I R:7>r>^i^^ 1r 

mi 1] 

1 c 



H 1 H 



) S f 1 -C^ ) S 

mi 2] 

C 1 



H I p 



(1 -C^ 1 S 



+ HlL 



f 1 -C^ ) S 



IR:7>r/i-^6R (1) ^O^Gl (1) ^ny^V — 
^^^ly'^jvy ^ 1 1 ^m^ir^Y i R:7.r/v>5' 7 
« , 7l , 8r , 8l ^«x.Tlgj*^tb^^®ft#Si 

[0 0 3 6] -^LT. iR^^^VS (1) t^jr^^^ff 
-^Si $:F I R:7^/i->$^ It , iLt;i5}^(KbTA;^b. 
F I r:7-y/i-^ i« <^W:^t^*r^t'— ::?7S p (R) (;iA 
F I R:7>r>'i^^ 1l (Da;Of^^;^t:''— s P 

(L) {cAtlT^c ;^h^-;^7SP (R) 



( I -C^ ) s 



) s 



★ (L) t-ibmWim\m^K.^^^tl.X\:i:. &:^<Dm^ 
20 ^^ir:S>^r2:;^h — i;^^i^l^^^>'^J\-^nx^ m2\C 

(i. (lI2^;i:^L.fcie^#ttHL«, Ha^^:S-:3v^T*^^ 
fh^^m^^^iRm=^^VS (1) irHi/^ 

1 oco>E®^^^^ffi^l5:^<^J-o^ 2o(DF I R:7^ 

[0 0 3 7] m^. ±isEi 1 i.fz:^mm(Dmm(o^ 
mn±mm(^m:^mm^m-^\^^x^ 2o<o>e^^^^^ 

30 ffi^i^:-6yti6<^W#^^^@cO«^^III3(;i;^-ro ^ 
X\^. B14tc^-r<}:5(ii2oO>K?®^^VS (1) 
(2) (D^ib. iRM'^mvS (1) ;6SSg^#LSO;&:? 

[0 0 38] r^-c. mi^^^VitF I R-:y^ju^ 1 

R , 1l (D^^^m^mi^itm^tmm^. i^i ot;:;^ 
#^vs (1) (2) ^^fi:^'^^^'g^^cov^T#x.r 

40 ^^t. ^<Dm<D^\'±. iKm^^^VS (1) (2) 

(R) , (L) (D^mtl^h, R^bT. 
[»1 3] 



★ 50 
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R— (Si *H|R+S2 'Hzr) 



1 



L= (Si • H,H+S2 • Hbr) 



(1 -C" ) S 
C 



( 1 -C= ) S 
C 



(l-C ) S 



(8) 
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14 



41 



+ (S, • H,L-f Sa • H2u) 



R = S, 



1 



(1 -C^ ) S 
1 



H 1 R~ 



( 1 -C" ) S (1 -C^ ) S 



1 c 

H zn' 1- HtL ~" 

(1 -C^ ) S (1 ) S 



L=S, 



Hi 



1 



(1 -C^ ) s 



(1 -C" ) S 



1 c 

H 2 L + H EH 

(1-0=* ) S (1 -C^ ) s 



l^Um^^VS (1) ^?^^5#^ft^Si {^Mft^VtcF 

iKy^jv^i^ (1) , 1l (1) . isaJUm=^^v 
s (2) ^T^^^^Sfi-^s. tc^^Sb/cF I r:7^/V'^ 

1r (2) , 1l (2) t^m^hfh^o -^bX. FIR 
(1) . 1l (1) 6r)#tt^bTtis -bis 

(^1 4) ^cs-:5v^yt#^^>. mil) i^xJ^ m 

(2), 1l (2) cD^^tttUTfi. (iScl4) 
t;::S<5v^r. F iRy^ju^ 1^ (2) 
[»1 51 

1 C 



d-c'' ) s 



( ) s 



X^^fh^ F IRy^Jl'^ It (2) 

mie] 

C 1 



( 1 -C« 1 s 



(1 -C= ) S 



5o 



* [0 0 4 01 -^LT. F I R:7>r/l-^ 1r (1) . 1l 

(1) (C(i:^Sm#Si F IRy^/V^ 1^ 

(2) . 1l (2) \z.\^=^mm^s. ^A>^-r^<t5t- 

30 U F I R>^^/V>5^ 1e (1) ^O^F I R:7>r/l-:^ 1e 

(2) <Ddi;=^ttip»SADE(cA;^bTJp»^m\ 
<^>tti;^?^;&;^t''-;^SP (R) kz.^^'T^. ^tc^ FI 
R:7^/V>5^1l (1) RZJ^F IRy^/U^ 1l (2) (D 

sp (L) (^«^-rsj;5t;ibT. ^mn^mw^mm 

[004 11 ^(DXo •^m^<o=umm^mm^. m i o 
{z.m-f^F iRy^jv^^^ (1) , 6l (1) 

R (2) . 6l (2) J:i9/^5#^m-^Si ^0^82 

X27^ 1 1 ^M^^^F I Ry 

>(;v^7^, 7l , 8h , 8l Sr>(ix.Tl^^$tb^IlIli& 
^fP^^-ir^ffiir^j^^ffif^Sr. 4o(;oF I R:7^/v>5^ 1 . 
(1) , It (1) , 1« (2) , It (2) ^#^5 

[0 0 4 21 ^^KX.y). y^}^'—^SF (R) (L) f)^ 

S-:5v^x*:S^n^^^^-<^: «9{K«W^VS (1) . V 
*50 S (2) 
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[0 0 4 3] -?:bT. ^n-^-Qnmi^xMfzmiRvf^m 
n^mmt \^x(o-^ffofm}S.t bxti. m 5 

iRM^^rnVS (1) (2) - (n) (D^ib. ^^*^V 

s (1) i)m^^i^s<D:^:^t&:sfi{z^iv^^timmir^ 
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(n) , 1l (n) ] UT. F I R:7^/W^ 1 

R (n) U 
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1 C 

HnR HnL 

(1 -C= ) S f] -C 1 s 

-C^Stt, FIR7^'/v^'1l (n) {i 
mi 8] 
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HnR 1" HnR 

( 1 -C^ ) S ( 1 -CM s 

[0 0 4 5] #^fI-^S, I Rr7>r>'l-^ la 
(1) , 1l (1) KAtl^fl. ^^m-^S. (i:FIR 
y^^U^l, (2) , 1l (2) K7.tl^fl^o "^Wt 
-^S„ (iF I R:7^/V-^ 1. (n) , 1l in) \Z.A:^ 
^n^:it\z.fj::5o -tUT. :&;^t-— ;«;SP (R) {c 
F IR:7>(/U^ 1^ (1) , 1, (2) --Ir 

(n) (Dmti^im^AD, iiz.x^iumi^fcm:hibm^ 

^tt^o tE:^}i'—:fySP (L) FIR:7^ 

yv-^J^iL (1) . 1l (2) --11 (n) <Dm:t3^M^ 

\f-:fySF (R) (L) f)^hmMm\^m^^^'n^hV 
m^^r>^m'n^VS (I) . VS (2) -VS (n) 
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[0 0 4 6] mk.\^. in 1 0 \^f:im^<K>=^mn^^ 

mx\t. nm(DmM'^^^'^^^'±^tLmz.^ mv^<r>^ 

\z.y^\^x^mm<o^m(D^mn^^mx\t,^ lai. Ei3 
RumAKxmm\^fz.m^t^hmm^f\^^^^\^. nm 

10 W'fi^'Jimhf^^m^ii^mh^^^tmK.hfL^tK mio 

■^^tC{^2 X 2 + 4-8^<^F I Ry^/V^t^^^.'^t'^^ 
2 X 2 = 4fi(7)F I R^^^/v-^^^^^irfttfiJzV^ 

[0 0 4 7] i^mm<Dmmt\.xm3\^^\^f^'^ 

^ ^^^^^ bfc^-a-^z^^^S^^Bco^ ^ iRl^-Cfo ^ ^ 
^5:i^;65-e#5o o^t). g|3lc^bfcF I r:7^/v 
20 ^1r (1) , 1l (1) , 1r (2) , 1l (2) CO 

[?K1 91 

I C 

=1 =0 

( 1 -CM S , (1 -c* ) s 

tf^^^oK. ±fSF I R:7>r/v^ 1r (1) , 1l 

(1) , 1r (2) , 1l (2) (Dy>(;V^^^^Wt'^ 
^^^bK^^. F lRy>(;\-^ l^ (I), 1 
L (1) . 1r (2) , It (2) ti. -^^tb-^tvEIl 2 
^C^-TF I R:7-</V^ 9r. 9l , 1 Or , 1 Ol 

3Jc^bfc^#S^Sg<Dm^*jl<^«^(cJ:!9. 
xmm bT*fc^^S^^g(c J: «9 t''-;^;fe-6V^fi-v 

40 [ 0 0 4 8 1 la 7 :*:^ifi(0?i^^oW«?S^3ge^ K 

;t(^fe;^t:''-;^S P (L) O^B^^^^KliiJ: "9 S^^lx 
5Le f t^^V;^^;K ffiffi^^VS (C) (D^UCO-^ 

;^;SP (R) (0^n(0^m^^y)n^^^^Ri &h t 
^^ly^;V(D^^^h^ m::&^c:^3V^T^al^^VS (S 

m^m.ys (SL) <^teeco^tet;ij: i9^^^tb5L^ 
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>ffi;ic<z>^®#tt<7>y;^^>'^/i--AT^?si.yt^ 

[0 0 5 0] 
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^tt^xt. :^in\^xoxhmpL\^^:^h(Dnmf)mm 
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